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National Parks preserve native fauna and ﬂ ora and provide recreational opportunities for visitors. 
However, eroded and degraded trails threaten the ecological integrity of Parks and diminish their 
recreational, aesthetic, cultural and educational value. Pathway erosion has the potential to divert visitors’ 
attention from the enjoyment of nature and to make travel uncomfortable, difﬁ cult or unsafe. Problems of 
recreational use in protected areas are known to be a function of user numbers and visitor attitudes and 
behaviour. This research surveyed 100 users of the 26 km long Coast Walk. Most Park visitors were from 
Sydney and nearby regions (88%), many were young adults (37%), and a high proportion of visitors had 
tertiary qualiﬁ cations (66%). Visitors were mainly attracted to the Park for the beauty of nature (77%) and 
the desire to exercise (49%). Most visitors noticed erosion on the trails: 91% of ‘Frequent’ visitors were 
aware of erosion and 75% of ‘First time’ visitors. Almost half of the users (43%) indicated that they have 
sometimes trampled vegetation in their attempt to avoid uneven walking surfaces. A well-maintained, well-
indicated and even-surfaced walking track will be perceived as safe and comfortable to walk on, thereby 
reducing erosion-related degradation of pathways and damage to surrounding vegetation.
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INTRODUCTION
Recent years have seen worldwide concern, 
growing public awareness of and a positive political 
will for nature conservation. In 1962, protected areas 
covered 3% of the Earth’s land surface: by the early 
2000s they encompassed 12% or 18.8 million km2 
(Bushell et al. 2007). However, the reality is that 
mere designation of an area as protected does not 
ensure its preservation. The conservation objective in 
protected areas can become seriously undermined due 
to adverse resource impacts resulting from overuse 
and/or inappropriate management (Hohl and Tisdell 
1995; Wanhill and Buhalis 1999). In recent years, 
nature-based tourism, recreation and ecotourism 
have experienced signiﬁ cant growth (Coccossis, 
2004; Worboys et al. 2005). This trend is expected 
to continue due to increasing environmental/nature 
awareness in people (Papayannis 2004) and the 
anticipated increase in leisure time for most working 
persons. Thus, visitations to protected areas can be 
expected to grow signiﬁ cantly. Although an increase 
in tourism tends to reﬂ ect improvements in economic 
conditions and the generation of lifestyles with greater 
leisure time, protected areas are required to justify 
a dual mandate: they are legislated to balance both 
conservation and recreational objectives. An example 
of such legislation in Australia is the Wilderness Act 
1987 (NSW), Section 6(1). The Act states:
An area of land shall not be identiﬁ ed as wilderness 
by the Director unless the Director is of the opinion 
that – 
(a) the area is, together with its plant and 
animal communities, in a state that has not been 
substantially modiﬁ ed by humans and their 
works or is capable of being restored to such a 
state,
(b) the area is of a sufﬁ cient size to make its 
maintenance in such a state feasible, and
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(c) the area is capable of providing 
opportunities for solitude and appropriate self-
reliant recreation.
Management plays a critical role in facilitating 
attainment of the dual mandate (Cole and McCool 
1997; Bruner et al. 2001; Gager and Conacher 2001; 
Worboys et al. 2005). Therefore, it is imperative that 
protected areas be strategically and scientiﬁ cally 
managed so that the challenges faced by these areas, 
such as adverse impacts arising from signiﬁ cantly 
increased visitations, are adequately addressed. 
This will allow the beneﬁ ts from conservation to be 
maximized, and at the same time degradation and 
conﬂ icts arising from recreational use minimised.
One of the serious management concerns 
connected with recreational use of protected areas 
is erosion on access trails (Fig. 1). Development of 
informal or unauthorised trails and deterioration of 
existing formal trails in such areas have damaging 
environmental effects through erosion and consequent 
degradation of soils, vegetation and water quality. 
Erosion rates on Park trails are accelerated by human 
activities that amplify naturally-occurring erosion. In 
addition, eroded and degraded trails have the potential 
to diminish visitors’ perception of nature and are 
uncomfortable, dangerous or unsafe for walking 
(Cole 1981; Grieve et al. 1995; Leung and Marion 
1996; Gager and Conacher 2001). 
Trails represent access networks in a Park. 
They are used by Park employees for management 
activities, and by Park visitors for recreational 
purposes. From a management perspective, trails 
are a means of presenting recreational opportunities 
to visitors along aesthetically pleasing routes in a 
Park. Moreover, trails play a vital role in resource 
protection. They keep visitors on a particular pathway 
and direct them to certain areas thereby shielding 
other valued and sensitive ecosystems (Leung and 
Marion 1996; Gager and Conacher 2001). However, 
trails start to erode and degrade under continuous 
use (Bayﬁ eld 1985; Lance et al. 1989; Legg 2000). 
A prime cause of accelerated rates of erosion on 
Park access trails is trampling. Trampling removes 
or signiﬁ cantly reduces the vegetation cover and 
exposes the underlying soil. Exposed soil surfaces are 
Fig. 1  An eroded and degraded sandy section of the Coast Walk, Royal National Park
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considerably more vulnerable to agents of erosion 
– wind and water – than are vegetated surfaces. 
Moreover, trampling on clayey and silty soils causes 
compaction, the most common and prominent form 
of damage resulting from human activity. Trampling 
also leads to structural degradation by churning in 
saturated soils and sands. A compacted or saturated 
soil surface increases local runoff and leads to 
accelerated rates of erosion on access tracks (Quinn et 
al. 1980; Calais and Kirkpatrick 1986; Garland 1987; 
Bhuju and Ohsawa 1998; Toy et al. 2002), whereas 
loosened sandy surfaces become prone to both water 
and wind erosion. 
Pioneering work relating to the impacts of 
recreational activities on natural ecosystems began 
with Bayﬁ eld (1971, 1973). His studies dealt 
speciﬁ cally with the effects of trampling-generated 
erosion on vegetation and soil, and identiﬁ ed positive 
correlations between trampling and destruction of 
vegetation. The formation of unauthorised trails 
and degradation of existing trails was attributed to 
increased recreational use by walkers. Furthermore, 
most visitors exhibited a consistent track use pattern 
which added to the erosion impetus, including 
trampling of vegetation to avoid uncomfortable 
sections of a trail, and stepping laterally to avoiding 
wet surfaces on a trail thereby causing widening and/
or creating additional “nested” paths. Hence, eroded 
and degrading trails seriously undermine both of 
the prime protected area management objectives of 
conservation and recreation.  
The popular 26 km Coast Walk in the Royal 
National Park (RNP) has sandy, clayey and stony 
sections. On the basis of ﬁ eld observations, this study 
assessed erosion patterns on track sections (sites) on 
the Coast Walk by classifying sites as having low, 
moderate or high erosion levels. A visitor survey was 
conducted to investigate if visitor activities (attitude 
and behaviour) were related to the extent of pathway 
erosion. 
RESULTS AND DISCUSSION
One hundred visitors were surveyed with a 
questionnaire. The survey was conducted by the 
second author at various locations along the Coast 
Walk. Apart from visitors who were less than 18 
years of age, everybody who was in the vicinity of 
the researcher was approached and requested to take 
the survey. Most visitors agreed to participate in the 
survey, only three people who were returning late to 
catch the ferry declined. The questionnaire had 22 
questions designed to seek information about visitor 
demographics, motivations for visiting RNP, activities 
in the Park, walking experience on the Coast Walk 
and desirable walking conditions on the Coast Walk. 
Gender composition of the visitor mix was found 
to be approximately equal, with the 47% (n=47) of 
females closely matched by males (53%, n=53). A 
total of 39% of female and 34% of male visitors were 
in the age group 18-30 years, making this age category 
the principal one, with a total of 37% of all surveyed 
visitors. However, if the age group categories of 31-
40 (male 23%, female 22%) and 41-60 (male 30%, 
female 22%) were aggregated into one category for 
the “middle aged”, this amalgamated group would 
have the single largest proportion of visitors, namely 
48% or nearly half of all the visitors. These results 
suggest that recreation in natural areas is popular 
among young adults and middle aged visitors of both 
genders.
Most visitors (88%) were from Sydney and 
nearby areas, with only 12% of visitors from elsewhere 
(1% from other states in Australia and 11% from 
overseas). At 11% the number of international tourists 
was of interest because, although the number of their 
park visits throughout NSW is much lower than for 
domestic visitors, the proportion of international 
tourists visiting a national park (75%) is relatively 
high (NSW Department of Environment and Climate 
Change 2008). 
Most visitors (60%) had used a car as their mode 
of transport to reach RNP. However, nearly one-third 
of visitors (30%) had made use of public transport. 
Such details are useful when planning resources 
such as parking places and/or public transport 
facilities. The majority of visitors (66%) had tertiary 
qualiﬁ cations (degree holders) and were professionals 
by occupation; 12% of visitors had vocational 
qualiﬁ cations (TAFE) and were tradesmen; and 5% 
of the visitors were retirees. Most visitors (73%) were 
in the company of friends when in the Park, and their 
group sizes ranged from 2 to 4 persons. Family groups 
(13%, usually a group size of 4), were found to be the 
next most popular formation in which visitors were 
found in RNP. However, there were also visitors who 
accessed the Park independently i.e. alone (10%). 
The questionnaire provided various possible 
reasons for visiting RNP and respondents were asked 
to indicate how important each reason was to them. 
The beauty of nature was deemed to be the most 
important motivation of those listed: 77% of the 
visitors indicated that they were mainly attracted to 
RNP for this reason. The desire to exercise was given 
by 49%. Also, “to get away from the pressures of life” 
(48%) and “to relax with family and friends” (47%) 
were important considerations for visitors (Table 1).
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Many visitors (27%) went to the Park four or ﬁ ve 
times a year and were classiﬁ ed here as ‘Frequent’ 
visitors. Another 11% visited weekly, fortnightly or 
monthly. Thirty-eight percent of the surveyed visitors 
were visiting RNP for the ﬁ rst time and are here 
referred to as ‘First timers’. Although it is not known 
what proportion of these ‘First timers’ will become 
frequent visitors, their numbers suggest that RNP 
visitation is likely to continue increasing and that 
the Park’s managers need to monitor resource use in 
preparation for this eventuality. 
Visitor perceptions relating to erosion and 
degradation on the Coast Walk also were investigated. 
A large majority of visitors (84%) conﬁ rmed they 
noticed erosion on the Coast Walk: 91% of ‘Frequent’ 
visitors were aware of erosion and 75% of the ‘First 
time’ visitors. As responses were anonymous it was 
not possible to conduct a follow-up investigation 
to determine whether the same ‘First time’ visitors 
became more aware of erosion after repeat visits 
to RNP. A subsequent question related to visitors’ 
understanding about this erosion and was assessed by 
a description of the Coast Walk surface. A majority 
of visitors (77%) described the Coast Walk surface as 
‘Occasionally rough and with boulders, but more or 
less safe to walk on’ and 6% considered the surface as 
‘Even and safe to walk on’. Of the remaining visitors, 
16% described the Coast Walk as having ‘Some 
sections quite rough and unsafe to walk on’ and 1% 
as ‘very damp and slippery’. However, no visitors 
indicated ‘The track is not safe to walk on’. 
Visitors were then asked about their walking 
experience on the Coast Walk, and speciﬁ cally 
whether they sometimes had to trample vegetation 
in order to avoid unsafe or uncomfortable surfaces. 
Nearly half of the respondents (43%) agreed to having 
done this and most of these (86%) went on to say that 
erosion makes some track sections difﬁ cult or unsafe 
to walk on. Such a pattern of walking behaviour 
allows existing erosion to continue on the main 
pathway and adds further opportunity for erosion on 
the widened devegetated areas. Where erosion is in 
the form of rills or gullies, these may enlarge laterally 
as a result of adjacent new pathways also becoming 
loci of erosion. 
In order to further understand visitor attitudes 
and behaviour, visitors were asked if they would like 
the track to be more direct and shorter, or wider. The 
majority of visitors (94%) did not want the track to be 
shorter or more direct and most of the visitors (74%) 
indicated that they do not wish the track to be wider. 
Of those who would prefer a wider track, 11 of the 
26 were ‘First time’ visitors. Lack of familiarity with 
RNP therefore did not appear to inﬂ uence attitudes 
about this aspect of track provision. 
Visitors were then asked to give their opinion 
about information systems and signage in RNP. 
Signage was found to be particularly important and 
informative. A large number of visitors endorsed 
the importance of ‘Signs on the track’ (85%), 
‘Information boards’ (75%) and ‘Pathway direction 
indicators’ (82%). Such a response from visitors 
seems to indicate that they would like to remain on 
the track and ﬁ nd signage in this regard very useful. 
Based on responses visitors provided in this survey 
it would appear that: (a) a majority of walkers or track 
users do not wish the track to be wider or shorter, and 
would remain on the main pathway so long as they 
continued to meet favourable walking conditions in 
the form of comfortable and even walking surfaces; 
and that (b) signage and information systems in RNP 
help visitors to remain on the main track. Conversely, 
visitors stray from the track or step laterally when 
uncomfortable or unsafe conditions are present on the 
track, when they do not know which of the tracks is 








To observe the beauty of nature 77 18 1 4
To exercise 49 29 14 8
It’s a peaceful and spiritual experience 43 34 11 12
To relax with family and friends 47 32 6 15
To picnic with friends or relatives 18 26 23 33
To observe aboriginal art forms 9 20 35 36
To observe native plants and animals 51 33 9 7
To get away from the pressures of life 48 29 8 15
Table 1    Motivations for visiting Royal National Park
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not obvious. These situations lead visitors to trample 
vegetation adjacent to the track, thereby contributing 
to trail widening, formation of nested trails and/or 
informal trails.
The key implication for management is that a 
well-maintained, well-indicated and even-surfaced 
walking track will most probably keep walkers on a 
track, hence mitigating erosion-related degradation. 
It is most likely that an even track surface would be 
perceived by walkers as safe and comfortable to walk 
on.
CONCLUSION
National parks are required to meet both 
conservation and recreation objectives. People visit 
parks primarily in order to enjoy the beauty of nature 
but also to exercise, get away from the pressures of 
life, and to relax with family and friends. Although 
they provide visitors with access to parks, walking 
trails often contribute to accelerated erosion and 
vegetation loss through trampling. Also, the majority 
of ‘Frequent’ and ‘First time’ visitors noticed erosion 
on trails but they did not favour wider trails or 
more direct routes. Visitors’ appreciation of signage 
suggests that well-indicated and well-maintained 
tracks improve visitor experience and safety. By 
limiting informal trail widening and formation of 
new or parallel paths, clearly indicated and smooth-
surfaced trails also will assist in minimising damage 
to sensitive ecosystems in the RNP. 
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